Effects of hypercarbia on arterial and alveolar oxygen tensions in a model of gram-negative pneumonia.
Inspired CO2 causing changes from hypo- to normocapnia has previously been shown to improve arterial O2 tension (PaO2) and to reduce alveolar-arterial O2 difference. The effect of further increases in inspired CO2 to hypercarbic levels has not been studied in inflammatory lung disease. Three days after induction of sublobar Pseudomonas pneumonia, Suffolk sheep were anesthetized and ventilated with a fixed-volume ventilator. After 2.5 h, CO2 was added to the inspired gas to raise arterial CO2 tension (PaCO2) to 60-65 Torr. Four hours later the CO2 was withdrawn and ventilation continued for an additional 2 h. Constant minute ventilation and inspired O2 fraction were maintained. Regional lung perfusion was measured by injection of radioactive microspheres. With the administration of CO2, PaO2 increased significantly from 65.5 to 77.5 Torr as did alveolar O2 tension (from 109.7 to 120.0 Torr) with no significant change in alveolar-arterial O2 difference. There were no significant changes in cardiac output, shunt fraction, O2 uptake, O2 delivery, respiratory quotient, or distribution of regional lung perfusion. We conclude that the increases in alveolar O2 tension and PaO2 with the added CO2 resulted from improved alveolar ventilation.